Abstract. This paper bases on expectation confirmation theory (ECT) to propose a stochastic model of predicting organic food purchase behaviour. In the model, the expectation of pre-purchase and outcome performance of postpurchase are considered as relative variables. We consider these two variables as two different normal distribution and their probability density function (pdf) and cumulative distribution function(cdf) will be demonstrated to display their correlation. Then the joint density can be computed to show the results of positive or negative disconfirmation. This study also conducts an empirical data for parameter estimation and model application. We use the 0.5 as threshold level of probability to test the fitness of real overall satisfaction and the calculation results of probability. The results of chi-square testing show good fitness. Finally, the conclusion is made.
Introduction
The growing trend in the demand for organic food or product has received increased attention by researchers [1] [2] [3] [4] [5] . There are many studies [2, [4] [5] [6] [7] [8] [9] [10] to investigate the characteristics of organic food producer [7, 9] and consumption [5] [6] [7] [8] [9] [10] [11] [12] on both supply and demand [5, 11] side. This research focus on the consumption topic to explore the customer purchase behaviour of organic food product. In this topic, the customers' satisfaction is one of the curial factors to predict the customer purchase tendency [13, 14] .
The customer's satisfaction results from a comparison between expectation and outcome performance [14] [15] [16] . The comparison of prior expectations with observed performance cases disconfirmation. The disconfirmation is positive, when the outcome performance of product is higher than the expectation. In the contrary, the disconfirmation is negative, if the outcome performance of product is lower than the expectation. The positive disconfirmation reflects satisfaction and negative disconfirmation demonstrates dissatisfaction [15, [17] [18] [19] [20] . Oliver [21] [22] proposed expectation confirmation theory (ECT) to describe these series process.
Bases on ETC, expectation and outcome performance are two important variables which can influence the judgment of satisfaction measure. Thus, this research proposes two stochastic models of expectation and outcome performance. And through combining these two models into a full distribution, the satisfaction can be predicted.
The remainder of this paper is organized as follows: Firstly, the literature review of ETC is demonstrated in the next section. Secondly, we introduce the expectation and outcome performance models. The probability density function (pdf) and cumulative distribution function (cdf) will be demonstrated in this section. Thirdly, the results of the parameter estimation and empirical test are report. Finally, the conclusion is made.
The Research of ECT
ECT is constructed by Oliver [21] [22] and is used popularly to discuss the customer satisfaction process. In the process of satisfaction judgments, first buyers may experience from expectations of the specific product or service prior to purchase. Second, consumption reveals a perceive performance level of product which is influence by expectations if difference between actual performance and expectations is perceived as being small. Hence, perceived performance may increase or decrease directly with expectations as indicated by the arrow drawn from expectations to perceived performance. Third, perceived performance may either confirm or disconfirm prepurchase expectation [16-17, 19, 23-24] .
Thus, in this theory, satisfaction is a function which includes the difference between observed outcome performance of post-purchase and prior expectations about the outcome's performance of pre-purchase [17, . The expectations provide a baseline or anchor level of satisfaction. Some research find that the perceived performance which falls short of expectations has greater impact on satisfaction and repurchase intentions than performance which exceeds expectations [27] [28] . Thus, the expectation of pre-purchase and outcome performance of post-purchase are relative variables. We consider this characteristic of correlation ship into model development.
The Model
In the customer satisfaction of organic food purchase behaviour, we base on ECT to construct the stochastic expectation model.
The expectation
We denote w is the volume of one's expectation of organic food purchase which is a random variable with its probability density function (p.d.f.) as
The outcome performance
The outcome performance of organic food is considered as an random variable k with its probability density
The full model
The models of expectation and outcome performance of organic food can be combined into a joint distribution as
where
The model of ECT
In ETC, if the outcome performance of product is higher than the expectation, then the disconfirmation is positive. On the other hand, if the outcome performance is lower than the expectation, then negative disconfirmation happens. The probability of these two scenarios will be demonstrated as bellow.
Positive disconfirmation
The customer feels satisfaction if the disconfirmation is positive. According equation (1)- (4), the positive disconfirmation can be demonstrated as
Negative disconfirmation
The customer feels dissatisfaction if the disconfirmation is negative. According equation (1)- (4), the negative disconfirmation can be demonstrated as 
The Empirical Data Analysis
We use a real database of an organic food chain store. There are 2566 customers in this database.
The analysis process
The analysis process is following(see figure1):
Step1: First, we separate these samples into two parts. One is for parameters estimation. Another is for model application. There are 1280 samples for parameters estimation and 1286 samples for model validation.
Step2: In step2, we use MLE (maximum likelihood estimate) to estimate the parameters of full model. Then we put the results of parameters estimation into the proposed model.
Step3:
In this step, we use the full model without parameters to calculate the probability of customer satisfaction and compare these results with the real data of satisfaction.
Finally, we use chi-square test to fitness between the proposed model and the real data of customer satisfaction. The results of each step will be demonstrated in section 4.2 and 4.3. Section 4.2 shows the result in step2 and section 4.3 shows the result in step3.
The parameters estimation
The MLE (maximum likelihood estimate) is used to estimate the parameters in our model. Let L denote the total likelihood and n is the sample size. 
We take the solutions of (11) as MLE forμ w , σ w 2 , μ k , σ k 2 and ρ. The details of left-hand side of (11) are given in the Appendix.
Finally, we use our empirical data which has been described in previous section to estimate these five parameters.The results are in Table 1 . Then, we use the result of parameters estimation to the full model. It shows in equation (12) . 
The model application
We use the 0.5 as threshold level of probability to test the fitness of real overall satisfaction and the calculation results of probability. The results of chi-square testing are shown in table 2. 
The rate of fitness is higher than 90% in all scenarios and the chi-square testing are significant. Then prediction analysis shows good fitness between the model and the real data.
Conclusion
This research is to propose a stochastic model based on ECT to predict customer satisfaction of organic food. According to the empirical data application, the results of chi-square testing show good fitness of this model. Thus, this model can be used to explore the purchase behaviour of organic food and its impact variables such as expectation evaluation to control the level of making balance or disconfirmation of satisfaction. The company manager or researchers of organic food can decompose the ECT model into prepurchase expectation and postpurchase evaluation to discuss each part of positive or negative disconfirmation according our mathematic model to maximum the profit. For example, managers can manipulate the expectation to be lower than postpurchase performance to achieve the positive disconformation(satisfaction) or to enhance the The proposed model provides the view of point on mathematical concept to discuss the organic food research. In the future, other impact factors can be involved to explain the purchase behaviour. The researchers can also consider other form of distribution such as log normal or exponential to test mutli-model fitness. For the further research, the relationship of repurchase expectation and postpurchase performance can be consider no relative or nonlinear relative to find different effect of ECT model. 
